Abstract-This
Previously, we reported that the phase of the voltage controlled oscillator (VCO) of phase-locked loops
where P= con /Ko=l/V K^, k^t^.
COMPUTER SIMULATION RESULTS
In this section we will present our computer simulation results for both configuration 1 (eq. (5)) and configuration 2 (eq.(8) (8)). Fig.9 shows the attractors on the Poincare section for the small damping case (C=0.28, P (=20=0.56, a=1.43341, £1=0.637, m=0.097) ( Kj, (v,w), dw/dt=h(v,w), and dw'/dt=h(v,w') where v€Rm, w,w'eRn"m, g:Rm*Rn-m-Rm, and h:Rm*Rn-m-Rn"m. jn Figs. 12(a), (b), and (c) show the chaotic VCO spectrum of the PLLO, PLLl, and PLL2, respectively. Figure 12(d) Vol. 64, No.8, pp.821-824, Feb. 1990. [2] T. L. Carrol and L.M. Pecora, "Synchronizing chaotic circuits", IEEE Trans. Circuits Systn Vol. CAS-38, No.4, pp.453-456, April 1991. [3] Tetsuro Endo and Leon O. Chua, "Chaos from phase-locked loops", IEEE Trans. Circuits Syst^vol. CAS-35, pp. 987-1003 , Aug. 1988 [ CAS-37, No.4, pp. 535-540, April 1990 . P=0.56, 0=1.43341, 0=0.637, m=0.097. (a) k^I.O, k2=1.0, 5=0.01 (b) k^I.OI, k2=0.99, 5=0.0 (c) (a) k^I. 05, k2=0.95, 5=0.0 (b) k^I.1, k2=0.9, 5=0.0 (c) P=0.56, o=1.43341, 0=0.637, m=0.097. (a) chaotic attractor 
PLL2. Figure 6 presents the case with equal loop filter (kj=1, k2=1) and with no detuning (5=0). Figure 6(a) shows the chaotic attractor of the PLLO in the Xj versus x2 (fa versus d(J)0/dt') plane. Recall that the output of this chaotic system is the common chaotic input signal for both PLLl and PLL2. Figures

6(b) and (d) show the attractors in the x3 versus x4 ($1 versus dt^j/dt') plane and in the x5 and x6 (4>2 versus d(J)2/dt') plane. Observe that they are virtually identical. Figure 6(c) confirms that there is an exact one-to-one synchronization
